Objective: To describe the availability of food items at primary and secondary schools in Belgium-Flanders and to examine the influence of school food policy (availability of food items, school food rules, nutrition education programmes) and aggregated school socioeconomical status (AGG SES) on the consumption of fruit, soft drinks, crisps and sweets, using multilevel modelling. Design, setting and subjects: In spring 2002, 360 schools were invited to participate in the Health Behaviour in School-aged Children survey. In January 2003, the same schools were asked to complete a short school policy questionnaire. Pupils of 197 schools participated in the pupil survey (n ¼ 16560); 247 school principals completed the school questionnaire; for 157 schools data were available for both (n ¼ 12 360). Results: Mineral water, fruit juice, chocolate milk, and soup were available in most schools. Whole fat milk was available in most primary schools; soft drinks, diet soft drinks and biscuits were available in most secondary schools. Fruit was available in 14% of primary and 26% of secondary schools. Assessment of the variation in the outcome variables revealed no significant betweenschool variation in primary schools, but considerable variation between secondary schools in the consumption of soft drinks, sweets and crisps (but not fruit). School characteristics explaining some of this school variance independent of pupil level characteristics were: for soft drinks: availability at the school, rules regarding the consumption of sweets and AGG SES; for sweets: AGG SES; and for crisps: rules regarding the consumption of savoury snacks and AGG SES.
Introduction
During adolescence, healthy food habits are important because of the rapid growth and development, characteristic for this life period (Neumark-Sztainer et al, 1999) . Furthermore, healthy food habits are crucial because of their association with a reduced risk of many cancers, coronary heart disease, stroke, diabetes and obesity later in life (Wechsler et al, 2001; Jiménez-Cruz et al, 2002; . Additionally food habits are still developing during adolescence (Lien et al, 2001; Post et al, 2001; PostSkagegard et al, 2002) , hence, it is important to help young people to adopt healthy eating habits.
Although individual factors play a significant role with regard to food habits, there is an increasing awareness that eating is influenced by environmental factors as well. Specific to young children the school environment is very important .
Schools can provide nutrition education programmes that focus on increasing the intake of fruit and vegetables, and decreasing the consumption of soft drinks, high-fat-containing snacks, and sweets (Jiménez-Cruz et al, 2002) . Schools remain one of the best avenues for disseminating nutrition education programmes. In school settings, continuous and concentrated contact with the children can be maintained, the interventions can be made more cost-effective, and they can occur in the child's natural environment. In their review, Hoelscher et al (2002) found that the majority of nutrition intervention programmes, published between 1994 and 2000, occurred in schools. Most of the effective interventions reviewed in their paper contained an environmental component, which included changes in the physical environment or specific educational efforts devoted to parents or guardians.
Furthermore, policies to improve the nutritional quality of food and beverages available in-and outside the school lunch are needed. (McGraw et al, 2000; Wechsler et al, 2001; French et al, 2002; Jiménez-Cruz et al, 2002) . Schools should provide a supportive environment in which healthy food choices can be made . In their study, French et al (2002) found that although almost all secondary school principals surveyed believed that providing a healthful food environment is important, only one-third of the schools had a nutrition policy and even fewer had specific policies on types of foods and beverages sold in vending machines and school stores: nutrition policy is not given high priority within the secondary school environment (Wechsler et al, 2001) .
In addition, pupils can get a lot of competitive foods and beverages, 'foods and beverages of minimal nutritional value', often high in fat and/or sugar (Story et al, 1996; Neumark-Sztainer et al, 1999; Nestle, 2000; French et al, 2002; Jiménez-Cruz et al, 2002) , from several sources such as vending machines and school stores. In the study of Kubik et al (2003) , one of the first studies that examined the association between physical factors of the school food environment and young adolescents dietary behaviour, à la carte availability, which offers the possibility to purchase single food items instead of a complete lunch, was positively associated with young adolescents' dietary fat intake and inversely associated with fruit and vegetable consumption; availability of snack-vending machines was negatively correlated with fruit consumption. They suggest that the availability of competitive food items should be restricted as the availability of foods and beverages is associated with greater consumption.
Besides the characteristics of the school itself, the interpersonal processes and relationships with friends at school can also affect food habits through mechanisms such as modelling, reinforcement, social support and perceived norms . But also the socioeconomic status profile of the adolescent's (school) environment can have an important influence on young peoples food habits, as socioeconomic status is an important predictor of food habits (Vereecken et al, 2004a, b; Roos et al, 1999) and adolescents seek approval and social identity.
As relatively little research has been done on the influence of the school environment on children and adolescents' food habits , the present study will describe the school food policy (availability, food rules, nutrition education programmes) at Belgium-Flemish primary and secondary schools and will investigate the influence of school environment (school food policy and aggregated school socioeconomical status (AGG SES)) on the consumption of fruit, soft drinks, crisps and sweets.
Methodology
This study was conducted in the context of the Health Behaviour in School-aged Children survey (HBSC). The HBSC-study is a research project supported by the WHO and aims at better understanding young people's healthrelated attitudes and behaviours, and the conditions in which these are developed. The data are collected every 4 y by means of standardized questionnaires. A detailed description of the aims and theoretical framework of the study has been described elsewhere (Currie et al, 2002) .
For this study, only data of Belgium-Flanders were used. Data were collected in a random sample of primary (fifth and sixth grade; 711-12 y old) and secondary schools (grade one to six; 713-18 y old), in April-June 2002. In each participating school, one grade or about 100 pupils were selected, taking into account gender, grade and educational level (general, technical and vocational) .
In every school, one teacher was appointed as coordinator. He or she organized the data collection and took care of the succession of the instructions. Pupils completed an anonymous questionnaire during one school lesson. The questionnaire included questions on sociodemographics and a wide range of health and lifestyle behaviours (eg substance use, physical (in-)activity, health complaints, perception of the school climate).
Independent pupil variables used for this study were: gender, socioeconomic status (SES) based on the occupation of the head household, and-for secondary school pupilsgrade and education level of the pupils. As there is not yet a clear distinction between educational levels for grade one and two (713-14 y old), they were considered as one group, while pupils of grade four to six (715-18 y old) were divided into general, technical and vocational education level. Age was not explicitly taken into account, as it was already implicitly included in the predictor grade-education level. A detailed description of the questions used to categorize parental occupations has been described elsewhere (Vereecken & Vandegehuchte, 2003; Vereecken et al, 2004a) .
To compute the SES profile of the adolescents' school environment (a contextual measure of SES), individual SEScategories were aggregated on the school level ( ¼ average SES of the pupils belonging to the same school).
The outcome variables were four indicators of adolescents' eating habits, namely frequent consumption of fruit, soft drinks, sweets/chocolates and crisps. Pupils were asked to indicate their usual consumption frequency by ticking one of the following seven responses: 'never', 'rarely/less than once a week', 'once a week', '2-4 days a week', '5-6 days a week', 'once a day, every day', and 'more than once a day, every day'. Response options were recoded into dichotomous variables. Recoding the variables was necessary because of the ordinal nature of the dependent variables. Fruit was recoded into daily vs less than daily as the dietary guidelines recommend to consume fruit daily. For soft drinks and sweets those at greatest risk-daily consumerswere compared with their counterparts who consumed the items less than daily; due to the low percentage of daily consumers of crisps (5.7%), this item was recoded into five or more times a week versus less than five times a week.
In January 2003, a school questionnaire (including questions on the school food, smoking and asthma policy) was mailed to the principals of the same schools. To reassure the response rate, nonrespondents were called approximately 3-4 weeks after the initial mailing.
Considering the school food policy, the school principals were asked about the presence of vending machines and school stores and availability of food items at their school (items are described in detail in Table 1 ). They were asked about school food rules concerning the consumption of biscuits, sweets and savoury snacks (response options: no rules, informal policy (verbal agreement) and written policy). Furthermore, they were asked if their school organized nutrition education programmes in the school years 2000-2001, 2001-2002 and 2002-2003. The study was approved by the ethical board of the University Hospital of Ghent.
Data analysis
To investigate the influence of school environment on the consumption of fruit, soft drinks, sweets and crisps, a set of multilevel logistic regression analyses were applied.
Due to significant differences in school food policy between primary and secondary schools, analyses were done for primary and secondary schools separately. First, the Null multilevel models were tested with fruit, soft drink, sweet and crisps consumption as the response variables and no predictor variables (apart from the constant), and pupils nested within schools. Second, in the models where a considerable variation between schools was found, individual level characteristics-gender, SES and grade-education level-were included. These models allow to test whether differences between schools are an artefact of compositional pupil characteristics of the schools. If the level-two variance was still substantial and significantly different from zero, school characteristics (availability, school food rules, school food programmes and AGG SES) were included in the models.
The Mlwin1.1 software package with second-order predictive quasi likelihood estimation procedures was used to perform the analyses (Rasbash et al, 2000) . All independent variables, except aggregated school SES, are presented as dummy indicator variables, contrasted against a base category. Only P-values o0.01 are considered significant.
Results
Of the 360 schools approached for participation, 197 (55%) participated in the pupil survey (number of pupils ¼ 16 560) and 247 (69%) completed the school questionnaire: 64 primary and 183 secondary schools; 68% Catholic schools, 17% Public schools, 12% governed by the town, 3% Provincial schools and 1% other type of school. Data were available of both pupils and schools for 12 360 pupils of 157 schools (47 primary and 110 secondary schools) (44%).
Availability of school stores, vending machines and food items Of the 64 primary schools, 5% have a school store and 9% have vending machines; of the 183 secondary schools, 27% have a school store and 80% have vending machines. Table 1 lists types of foods available at schools. Mineral water, fruit juice, chocolate milk, soup and a school meal are available in most primary and secondary schools. Whole fat milk is available in most primary schools but not secondary schools; soft drinks, diet soft drinks and biscuits are available in the majority of secondary schools but not primary schools. Fruit is available in 14% of primary and 26% of secondary schools. Variation in consumption of fruit, soft drinks, sweets and crisps at the school level In Table 2 , the crude percentages of daily consumers by gender, grade-educational level, SES, school food rules, school food availability and nutrition education programmes are presented.
The Null multilevel models show that for the primary schools, the school level variations are not significant at Po0.01 (Table 3) . For the secondary schools, the school level variations of the Null models are all highly significant (Po0.001). After taking into account key compositional characteristics ( ¼ pupil characteristics), a w 2 -test shows that the variation between schools remains significant for soft drinks, sweets and crisps (Table 3: consumption in secondary schools cannot be accounted by individual factors alone and hence, schools matter, although the school-level variation for sweets is small. Regarding fruit, it seems that schools do not influence the consumption. Addition of the school-level variables availability, school food rules and AGG SES decreases the second level variance to 0.056 (0.015) for soft drinks, 0.044 (0.014) for sweets, and 0.075 (0.030) for crisps (Table 3 : individual and school model). As there was no significant difference between schools with written or informal rules, they are both contrasted against schools with no policy. 'Nutrition education programmes' did not show a significant effect for any of the outcome variables. Table 4 shows the results for the individual and school models. Individual level results mainly confirm previous research: boys, pupils of vocational education and pupils with parents of lower occupational status are more likely to have less healthy eating habits (Vereecken et al, 2004a, b) . Nonetheless, the sweet consumption was higher among pupils of general education and tended to be lower among those of low SES.
Consumption of soft drinks, sweets, and crisps in secondary schools
At the school level, three variables have a significant effect on the consumption of soft drinks: pupils are more likely to consume soft drinks every day if soft drinks are available at school, if there are no school rules regarding the consumption of sweets and if the school has a lower AGG SES. A higher consumption of sweets is found in schools with a lower AGG SES, and a higher consumption of crisps in schools with no rules on the consumption of savoury snacks and in schools with a lower AGG SES.
Discussion
Our study describes the school food policy at primary and secondary schools in Belgium-Flanders, and investigates whether the school environment (availability, school food rules, nutrition education programmes and AGG SES) influences the consumption of fruit, soft drinks, sweets and crisps.
Several findings can be noted. A first finding is that only a few primary schools have a school shop or vending machines, whereas these venues-offering a wide range of high-fat, salt and sugar food items-have become very popular in secondary schools. Principals of primary schools likely recognize the need of providing a healthy environment, where the amount of sweets, savoury and fat snacks is limited. This is also reflected in the high percentage of primary schools with a written or informal policy, restricting the consumption of these items.
In secondary schools, where pupils have larger amounts of pocket money, earnings from sales of school shops and vending machines can be a welcome extra income for the schools. Hence, it often can be a challenge for school principals to find a balance between creating this extra income, satisfying their student customers and providing adolescents with healthy food choices, often resulting in the neglecting of the latter.
Secondly, the number of schools offering fresh fruit is rather limited. Its perishability can make it less attractive and convenient for schools. Moreover, pupils' preferences clearly influence the supply of the items sold by the school: if children are given the option of fruit and high-fat or highsugar items they are likely to choose the latter ones as fruit is less convenient, palatable and 'cool' (Neumark-Sztainer et al, 1999) .
No substantial between-school variation was found in any of the outcome variables in the primary schools. At this age, availability and accessibility of foods at home as well as parental attitudes and behaviour might be more influential. Additionally, the between-school variation in the school level characteristics is small: only a few schools have biscuits or sweets, soft drinks or fruit available, and most schools have a food policy. More variation was found in 'nutrition education programmes'. However, most of these nutrition programmes are usually limited to single events or a number of limited lessons and do not involve parents, although parents are important as children need parental support to make permanent changes in their eating habits (Crockett et al, 1988) .
With regard to the secondary schools, after taking into account individual level characteristics, the betweenschool variation is insignificant for fruit, small for sweets but still substantial for soft drinks and crisps. This suggests that different underlying factors are likely to influence different aspects of the dietary behaviour of adolescents. Therefore, if health practitioners target specific dietary outcomes, they should tailor interventions according to the specific dietary outcomes they are attempting to promote.
Possible underlying factors that might influence the difference between fruit on the one hand, and soft drinks and crisps on the other hand are as follows: Firstly, health and nutrition are not the most important factors influencing the food choices of adolescents, while taste, appearance, hunger and price, are among the primary factors (French et al, 1999; Neumark-Sztainer et al, 1999; Story et al, 2002) . However, these aspects do not tend to favour fruit or other 'healthful' snack choices. Hence, most adolescents do not buy fruit and 'eating healthful food' is more linked with family, meals, being at home (Chapman & Maclean, 1993) . Soft drinks and crisps, typical items of 'junk food' are, on the other hand, more associated with pleasure, being with friends, independence, affordability and convenience (Chapman & Maclean, 1993) .
Secondly, it is not convenient for adolescents to take fruit with them from home to school: fruit has to be peeled and can be damaged during transportation, whereas other snacks can be taken along in easy take-away packages.
A next finding is that school food rules and the availability of food items at the school can make a difference in the consumption of less healthy items. School food rules restricting the consumption of savoury snacks are associated with a lower consumption of crisps, and school food rules restricting the consumption of sweets as well as the unavailability of soft drinks at school, are associated with a lower consumption of soft drinks.
No association was found with 'nutrition education programmes'. However, as mentioned above, most of these nutrition programmes are usually very restricted. Moreover, no distinction could be made between more and less extensive programmes because it was only asked whether schools organized some kind of food programme, without asking about content, number of school hours, number of teachers involved. In a future study, these programmes should be assessed more thoroughly.
Finally, the AGG SES proved to be significant as well: so, besides the pupil's SES, also the SES of the environment to which the pupil is exposed is an important factor. Pupils of schools with a lower AGG SES level are more likely to consume soft drinks, sweets and crisps. Influenced by the desire to fit social norms, teens are likely to adapt to the behaviours of other pupils around them (Neumark-Sztainer et al, 1999; Story et al, 2002) .
Strengths of this study include the large number of pupils participating in the survey and the relatively high school response to the school questionnaire (69%). Restricting the number of questions to the absolute minimum might have contributed to the willingness of the principals to participate in the school survey.
A limitation of this study is the rather low school response rate to the pupil survey: of the 360 schools approached only 55% participated in the school survey, resulting in a response rate to both questionnaires of 44%. However, we have no reason to believe that their refusal to participate has an important influence on the results of our analyses, as the reason for their refusal was mainly that they already participated in several other studies. Moreover, no significant difference was found for school size nor school authority between participating and refusing schools.
A second limitation of this study might be that the data from the pupil survey as well as the school survey are from self-report questionnaires. Self-reported data may be subject to social desirable answers. However, the questionnaires of the pupils are anonymous, therefore, pupils had no reason to deliberately tick a wrong response option.
Concerning the school questionnaire, a more differentiated and complete picture of the school food policy could have been generated in an interview format, although, due to time and cost considerations this was not possible.
Implications for school food policy Schools should create a context where healthy food choices and behaviours are promoted: this can be achieved by making healthy food items available, restricting access to sweet and savoury snacks, and teaching and reinforcing healthy eating messages in the classroom. Therefore, policies are needed by which issues concerning food availability and all food-related activities in schools can be tackled.
